Introduction
Since its independence in 1956, Tunisia has implemented several programs to reduce poverty. Compulsory education has been instated. Consequently, average educational attainment nearly doubled between 1960 and 1980, and continues to increase.
The ratio of illiterate people to the population was about 72% for men and 85% for women in 1970. In 1998, this ratio dropped to 31% and 42% for men and women, respectively. At the same time, there has been a general indirect subsidy on basic commodities and medical care, which has improved the nutritional and health status of the poor. Life expectancy in Tunisia is now above 70 years. Nevertheless, objective assessment of the impact of these different policies on poverty alleviation requires a rigorous study based on microeconomic data. There is an extensive literature on poverty in Tunisia. For instance, Ayadi et al. (1996 , 2001 , 2004 ), Bibi (2001 , National Institute of Statistics (INS) (1985, 1990, 1995, 2000) and the World Bank (1990, 2003) show that there has been a significant reduction in the level of poverty in Tunisia. Western regions, and especially rural areas, contribute substantially to overall poverty. All these studies are based on a monetary approach using income as the sole indicator of well-being. Using income or expenditure as an indicator of household wealth is, however, no longer unanimously accepted among economists as the only poverty analysis framework because of many conceptual and technical problems.
At the technical level, while many of household income and expenditure surveys are available for Tunisia, using these surveys to make inter-temporal comparisons of poverty is problematic. Indeed, as documented by Sahn and Stifel (2003) in more detail, the continual changes in survey designs (e.g., the recall period, the number and choice of item codes 4 listed, etc), the absence of valid regional price indices, rental market, self-employment and seasonal variability in earnings can have a non negligible effect on the measurement of household expenditure or income. At the conceptual level, and at least since Sen's (1985) paper, it is common to argue that income covers only one aspect of living standard. Other aspects such as housing conditions and access to basic facilities should be included in the evaluation of well-being. Even if you had enough income, but you lived in an unsanitary house, you would obtain little benefit from your expenditures.
Given these problems, one can resort to a non monetary approach to poverty analysis based on the construction of a composite asset index as a proxy of household wealth. The underlying idea of this approach is that some non-monetary attributes such as the nutritional status, housing conditions, or the health environment, may be considered as personal welfare indicators. Constructing a welfare composite index based on these indicators provides a reliable 1 alternative to the welfare monetary indicator and falls within the general framework of the multidimensional poverty analysis.
The aim of this paper is to establish a poverty profile in Tunisia for the [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] periods, using a non-monetary approach. More specifically, we construct a welfare composite index, based on household living conditions, in order to analyse the poverty trend from a multidimensional perspective. Our approach offers a new framework toward a better understanding of poverty. The paper is organized as follows. Section 2 presents a welfare composite index based on a set of household living conditions. Section 3 analyzes the evolution of poverty profile at the country level. We decompose overall poverty by region and by source in section 4. Section 5 concludes.
The Welfare Composite Index
A prerequisite to our empirical analysis is a clear definition of what we mean by household welfare indicator. As discussed above, unlike the widely used procedure that proxies household wealth by current income or expenditure, we generate an index based on asset ownership (e.g., owning TV, radio) and housing characteristics (e.g., type of toilet facilities, floor material), referred to as welfare composite index (WCI), as an alternative proxy for household wealth. For the sake of brevity, we will outline here the general methodology followed in constructing the WCI. A more detailed technical presentation can be found in Ayadi et al. (2006) .
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Methodology for Constructing WCI
Consider K primary indicators which reflect household living conditions, such as the ownership of some durable goods and housing conditions. The basic idea is to summarize the information provided by these qualitative indicators into a single composite index, A , which can be written for a household i as: .75 Table 5 reports the number of the unique values by WCI quintile. Some diversity in 9 the household profiles is observed, especially in the first two quintiles. However, the most well-off households present profiles which are rather similar. It can be inferred that household deprivation is a multifaceted phenomenon. By construction, the MCA may produce negative WCI for some households, as in the initial period the WCI has a zero mean and a variance equal to the eigen value of the first axis. Consequently, "traditional" analysis using poverty measures normalized by a poverty line is not useful for the WCI. Two solutions are conceivable to overcome such a problem. In our non-monetary framework the choice of the poverty line is somewhat less debatable for two reasons. Firstly, the definition of an absolute poverty line is not obvious 10 since the welfare composite indicator used here does not include the nutritional dimension which is helpful in determining a minimum subsistence threshold. Secondly, there is need to determine a set of welfare indicators deemed essential for every individual to achieve a minimum level of well-being. The choice of such indicators will be arbitrary, regardless of our knowledge of Tunisians' lifestyles.
To give some robustness to our findings we define two relative poverty lines. A lower line L= -.425, which corresponds to the 25 th percentile of the 1988 distribution, and an upper line U=-.049, which corresponds to the 40 th percentile of the same distribution. 6 Obviously, the arbitrary nature of this choice is unavoidable. However, as we will see, we conduct a robustness analysis to asses the validity of our conclusion for larger poverty line interval.
Foster, Greer, Thorbecke Poverty Measure
Several poverty yardsticks are proposed in poverty analysis literature. In this study
we use the family of poverty measures proposed by Foster, Greer and Thorbecke (FGT) (1984) , which satisfy several desirable properties, especially decomposability by sub-groups suitable for assessing the contribution of geographical regions to over-all poverty. FGT represents the average poverty gap, and expresses the average WCI necessary for an individual to be able to reach the poverty line. This measurement reflects the intensity of poverty.
Poverty Trends
According to Filmer and Pritchett (2001) , monetary based poverty analyses are sensitive to economic conjunctures; however, the non monetary one may only be affected by welfare conditions. Poverty indices based on the WCI, reported in table 6, reveal a considerable decline in poverty over time, in terms of both the incidence and intensity.
Interestingly, our results reveal a clear decline in poverty between 1988 and 1994. This is in contrast to the World Bank's findings based on monetary approach (see table 6b in appendices) due to poor economic performance and years of drought that affected the 11 country during this period. Annual growth rate (in %) of poverty indices are presented in table 7. Considerable decreases of the headcount is observed for the whole period (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) and for the two sub-periods (1988-1994) and (1994-2001) .
It is interesting to note that the World Bank's analysis reveal that the poverty index registered a 0.5% annual increase in the early 1990s, after the three years of drought (1993, 1994 and especially 1995) (see table 6 b (in appendices) and table 7). However, our conclusions showed that poverty continued to decline between 1990 and 1995, at a rate of 4.29 %. Although the basic assumptions in these two studies are not similar, the fact that the WCI is less sensitive to the cyclical variations in incomes may explain the variation in the results.
Robustness Analysis
Our inter-temporal comparisons of poverty are based on the chosen family of poverty measures. Thus, our conclusions could also be mitigated by an alternate choice of poverty line. In order to assess their robustness we resort to stochastic dominance analysis to establish the conditions under which poverty comparisons are robust within a plausible 12 range of poverty lines and across a pre-defined family of poverty measures.
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For the sake of simplicity, the distribution of the WCI will be standardized in such a way as to get poverty line, z , equal to 100. Note: (ns) means non-significant difference at a 5% threshold.
Poverty Decomposition
The FGT α indices satisfy the property of decomposability by sub-group. In other words, the overall poverty index can be expressed as a weighted sum of poverty level within each sub-group. Consider a partition of the whole population in K exclusive sub-groups, with ( ) k φ the relative size of sub-group k . The FGT α index can be expressed as: In what follows, we present the decomposition of the FGT index for α= 0 or 1, by area of residence and geographical regions.
7 On this see Atkinson (1987) and Davidson and Duclos (2000) .
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Urban-rural decomposition FGT indices in urban and rural areas as well as the relative contribution of each area to the overall poverty for the entire period. The table shows that there was a significant drop in poverty, for both the urban and the rural areas. However, the high poverty incidence in the rural areas can be observed for various years. These trends are the same as those found by the World Bank's study based on monetary welfare indicator, but contrary to those found by the INS, which claims that poverty is an urban phenomenon (see table 7 and table 6b in the appendices). These findings can be predicted since the WCI used here is based on indicators whose distributions are more concentrated in the urban areas (such as sanitation, type of housing and ownership of certain durable goods). Note: The figures in parentheses represent the relative contribution of each group to the overall poverty measurement.
Although poverty incidence dropped between 1988 and 2001, the relative contribution of the rural areas to the overall poverty remained constant (close to 75%) during the three years. A huge difference can also be observed with regard to the average poverty gap ( 1 FGT ) between the urban and the rural areas; 0.015 in the urban areas against 0.270 in the rural areas in 1988. These findings confirm the dual nature of wealth distribution characterizing developing countries. 
Regional Decomposition
Decomposing Poverty by Source
An advantage of the non-monetary approach to poverty analysis is that it can easily identify the contribution of the various attributes to household welfare. Poverty alleviation policies will thus be easier to implement, as they will be based on easily observable
indicators. This section deals with marginal analysis, which is a simulation of the potential effect of each welfare attribute on poverty reduction. But it began with the identification of the contribution of each source to the poor's household welfare.
Recall that WCI, for a household i , can be written as a weighted sum of the primary 15 indicators of the household's standard of living. Equation (2) can be re-written as: We further assume that WCI is based on six sources of welfare: water, sanitary facilities (toilets), education, durable goods (gas cooker and refrigerator), communication (TV, radio and telephone) and housing conditions (nature of the floor, number of people per bedroom and the quality of the housing). Table 11 precises that household conditions, durables and communications have the greatest contribution to poor household welfare, with more that 20% for each of the three source. However wife's education has the lowest contribution with less than 4%.
To estimate the potential effect of each welfare source on poverty reduction we deal with two questions: What sources of welfare are the most likely to further reduce the observed poverty level? What order of priority should be given to each source?
A marginal analysis of potential effect of each welfare source on the reduction of poverty will enable us to answer the above questions. This will involve measuring the effect of k th welfare source on the reduction of poverty as being equal to the poverty index differential between the present distribution of attributes and a hypothetical distribution in which all the households are given the k th attribute. For example, in order to evaluate the potential effect of education attribute, j, on the reduction of poverty, we calculate the difference between the poverty index currently observed and that, under the hypothesis that all individuals are educated, maintaining constant the distribution of the remaining attributes.
Technically, this reduces to increasing WCI by score differentials between "not deprived" and "deprived" for households not affording attribute j. For example, if we consider education attribute, this means increasing the value of the WCI by 1.16 (score of the "educated" modality minus score of the "uneducated" modality). This analysis is applied to each source. The first conclusion drawn from this decomposition is that there is need to emphasize improvement of access to communication tools in future efforts to alleviate poverty. This is because communication bears a considerably higher marginal effect -almost threefoldcompared to all the other attributes. Access to safe water source has the lowest marginal effect, while ownership of durable goods, housing conditions, women's education, and health conditions have moderate marginal effects.
Conclusion
It is widely accepted that poverty is a multidimensional phenomenon. We constructed a welfare composite index that helped us analyze poverty trends in a multidimensional perspective between 1988 and 2001. Using a relative poverty line we have shown a significant drop of poverty in the 1990s, with some signals of weakness in the middle of the decade, following years of drought (1993, 1994 and 1995) . We conclude that poverty is essentially a rural phenomenon: over 70% of poor people live in rural areas. Our findings reflect the trends reported by the macroeconomic indicators, which give certain robustness to our approach. This study has revealed that poverty has not decreased in the rural areas as much as previous studies indicate. As a result, if the Government hopes to further improve the well-being of Tunisian families, its efforts towards poverty alleviation must be more intensified in the rural areas.
Despite the relative improvement observed during the last decade in the nutritional status of rural population, the housing, health conditions and ownership of some durable goods must be taken into consideration to guarantee a better standard of living to the rural populations and to reduce poverty. Interestingly, the more deprived areas remain unchanged. Indeed, despite the reduction in poverty incidence in the Northwest and 17 Southwest, these regions still occupy the last positions in the regional poverty ranking.
Finally, our decomposition of poverty by source reveals the necessity to further focus on the improvement of education, health conditions and access to a reliable water source in order to improve household well-being. The upper poverty line =2.9$/day and 2.3$/day for urban and rural areas, respectively. 
